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ABSTRACT 

PURPOSE: To remarkably lessen the defects in the single crystalline layer 
on an insulator by sticlcing a second substrate onto the nonporous single 
crystalline semiconductor layer made on the porous layer of a first 
substrate, and then, separating these two substrate at the porous layer, 
and then, removing the second substrate and the porous layer on the first 
substrate . 



CONSTITUTION: The surface layer of an Si single crystalline substrate 11 is 
made porous 12, and a nonporous single crystalline Si layer 13 is made 
hereon. Next, another Si supporting substrate 14 and the single crystalline 
Si layer 13 are stuck fast to eacli other through an insulating layer 15 at 
high temperature, and then those are stuck together by anode junction, 
pressurization, or heat treatment, or these combination. Next, the boards 
are separated at the porous Si layer 12. Furthermore, the porous Si layer 
12 is removed selectively. That is, the single crystallized Si layer 13 in 
film shape is left on the insulating substrate 15+14 by etching only the 
porous Si layer 12 by electroless wet chemical etching. Alternatively, with 
the single crystalline Si layer 13 as a polishing stopper, the porous Si 
layer 12 is removed by selective polishing. 
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g=->f^L'T«lSttS«3 5 + 3 4±l:«Rftbft:*il8fl 

icmmm 3 3 sa#s-ejgj3ct-5. 
[0 0 7 0] its&v^ii wies^b^^i'ii^iiCJidd^iiF 

IgXhy/X-tUT^ftKS i 3 2SllR9flgTBf4-r 

[0 0 7 ij 03 (e) fctt. i?mnt%^n^%m 
wmTh^ti^. foeitsiss 5+3 4±i:4iiS£{b$ 

•/b^tti|iig«:a«[i:Lr, ssitaiaii 

[0 0 7 2] jb^lfti|i3g*S«tl/TfflVi-l.«^ICtt» 

ig!B3 5ii;a<rt>^u. 

[0 0 7 3] 351®S J*iigaS1S3 IB. «®^H 
[0 0 7 4] [*J61««a|4] 04 (a) C^fJ;? 

(c. *r^i®s i*iesaffi4 isMibT. -e®^ 

lgS#JL®<b4 2 U. #aes 1 4 2±{:|^^?Lfl* 
j8Sft;^«j¥^ft:l4 3&}gfiE1-S (04 (b) ) , 
[0 0 7 5] iJci:, 04 (c) c*rJ:^lc> 5^^^/ 
7XlCf^«$n.5)t®jittSJ$»«4 4 t¥i!S®fk-&«!i 
¥^«:14 3 t£ffi»)i4 5 £:ft-LT^fiT?etS-ttfc 

®Sl*^t)-B-lCj;»3a!iD-&fc1t5. Z.ix\Zi.^. JtSifi 

5» ttx «ps8i 4 4 t#ifeai 4 3 1 \mm 4 5 ut 
siiaicig^-rs. «&S4 5B*iBa^b^«5^ii^«f@ 

J:, 3tS®tt3£«fSfi4 4±®'>a<tfe-;fl;Ug^r 
5. *5V»(Jffiifttt®»fit&liS*3ftSl3TteO-&t) 

■as, 

[0 0 7 6] J*tt-. *?LHS i)g4 STSfiSri^ffl-rS 
(04 (d) ) . 3tS»tt3ej«S«iI», #?IHS 1 4 

2 /*ISSfl2^«!)Ni3l«^)i 4 3 /mm 4 5 /3tjiiStt 

3^1$Sffi4 4©J;9&«jit&5. 

[0 0 7 7] #?Lss 1 M-^mmz^ns^t 

ly^'^i'iStSfflt^T, #hFLSS 1 4 2®*Sfl:^Xy 
5^>^bTlfi»ttSS4 5 + 4 4±C«|gi{bb&*iKa 

fl:^¥3i«;e4 3 m^'&mm^. 

[0 0 7 8] $5l»tt. #i|S®fb^«5*«(^B4 3 S9f 
ex h -y/^-tbT^fLSS 1 4 2 SrSJiWeT^Sf 

[0 0 7 9] 04 (e) ICB, *5!?^-?#^nS*«fr 
Sffid^^Stl*. )tjSjai4«jRttSffi4 5 + 4 4±lt# 
iea{b6®^#«fl:14 3AliPSt, UA>t>J^-lcSlft; 
50 sn-C. ^7iA±«lw. :A:ffi:SI;:){5^sn<&. ii^UT 
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(8) 

13 

[0 0 8 0] mfttEMi 5J4;&<Tfc6K 

[0 0 8 1] ^iiosi¥tsss«4i». mmm 

[0 0 8 21 [*i61i8!<W5] 05 (a) »C^ti5 

sr« 1 ®s 1 ¥iSASfii5 1 mthr, Jtom 
mms fe#?LS{t 5 2. 5 3 p5a©^?LS s i lo 

5 2. 5 3±lC##?LMl^lgS¥«flcS5 4. 5Sm 
^5 (05 (b) ) . 

[0 0 8 3] 05 (c) {Z^t^^\Z, 2tt®$ 
}5««5 6, 5 7t^iteS*#«c®5 4, 5 5tS^-n 
■fntt»15 8. 5 9£^^UT^S-C?g3t3-e-m H 
DOS, &su»l^ffi9. $%v>»£:ne®ffi^ 

6, 5 7£:milSSl5 4, 5 5^tt«igt€5 8, 5 9% 
rfrUTSiHlCiia^-r^). «itl5 8, 5 9ttmi|gfiJ{'« 
«:S54> 5 5±. 3EffSfic5 6, 6 7±©'>a<tfe ^ 

-I5\zm^t^, *si>(i«5gnt®»ffi*tts*5tta 

[0 0 8 4] p^7LSSil5 2, 5 3-eS«£ 

H^>«-rs (05 (d) ) , 2«co)%mmt, 
s i /mmmm/ms/mm (52/54 

/5 8/5 6, *ii;53/5 5/5 9/5 7) ©J:'? 

[0 0 8 5] f^^JlSS i 5 2. 5 3SlS?fi«I 

;cl»*-rs. #?L®S 5 5 2. 5 30*?&S»{6i)lCft# 
X5'9'>i^tTt«PS«5 8/5 6i5j:at5 9/5 7± ^ 

mmitvTzm^^mM 54.55 ssi^s-ttj^is 

[0 0 8 6] fc^V^tt. *teai|i»(t:l5 4. 5 5SSf 
irxhy/^-tbTl^aSS i 5 2. 5 S&m 8ffi 

[0 0 8 7] 05 (e) \z\t. mmmnz^m^^ 
mmmtn^, mmtizm&it^mmmifi 

[0 0 8 8] tegkfrftSSS. 59(ia<T'feAK 
[0 0 8 9] 3£^SiE5 6. 5 7B|l-T)4<T'bfi 

[0 0 9 0] S 1 ®S i WiggStSS 1 ». %@#?LS 
[0 0 9 1] 

[^jse^j] 50 



t$SB¥7-302889 

(^JiWl) 6 2 5«m®JP»S|$otH:fifii0. 0 1 
Q • cm©PS®6'f >^gOjgl® (10 0) ^ISS 
SiSfi;&. HFjS}S>t«l:*liT|g«ft«SffoyS:. 

[0 0 9 21 mmfkm:mm~f<otm-v$>oit. 

[0 0 9 3] SSfElSi!: 5 (mA'cm ') 
ffiffift^SSS : HF : Hj O : C2 Ht 0H= 1:1: 
1 

«fm : 1 2 (^) 

m.ns I ®)?» : 1 0 (^m) 

Porosity:15 (%) 

©sublet o^ss i onomitmrnrmi^n 

t. #?ISS i±lrCVD (Cheml ca 1 Vapo 
r Depos 1 t i on) Si'J:0*iKfiSl&lw 

•5. 

[0 0 9 4] : S i H2 C I2 /H2 

;VXj!5fi: 0. 5/180 1/mJ n 
^/Xffi*: 8 0Tor r 
SS[: 9 5 0^: 
fXSiid!: 0. 3/im/min 
S^lc. j:©xt:^+'>tJl'S iSSffilciRKflilcit) 
lOOnmOS lOiSSf^l^fc. 

[0 0 9 5] SS 1 Os ®«ffit8<jlCfflfiLfc5 0 0 n 
m©SiO! l^Jg^UfcS lffi«©^ffitSSta-&t> 

*. SEissitm 9oot:-2i^iw®««fflasu 

[0 0 9 6] MD^fc-B-fc'i'iAWffiJcMUTSit^lSj 

irftWiCtt. flfi'3^*5-l*fc<fxA®P5ffilc:/l/-hi£« 
tffllSfflViTSStU ^'^V~Ym.-fV-\'^-S\-^\Z 

[0 0 9 7] ^®«. #?LaSiS&4 9«»Kt3 0 
3i;iil6{k*«*t®ii^« (1:5) 7?je#bft*5&S 

[0 0 9 8] #l^ngS i l}ijigS®RXy5^>yjSlC^tf 

t^xy?^>yiis». ffi«)Tffi<. *aa^®x^;9^ 

>i'3iSt®S*Jlttt+®H*K_hl:t>lb, *#qfLS 
Slcisttsxyg^vj/fi (»:+:t>i^xhD-i»gS) 

[0 0 9 9] f S \ KftK±IC 1 m©Jf 

[0 10 0] 'mmmmzi.mwmm^. s 
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15 

[0 10 1] ci^bT. mm^mwm^tiso 
i !)iafiSft*«#:®**rr-5 s o I mmm%?> 

[0 10 2] ^:i»i|2) 5 2 5 /im0^**J$ofcifc 
miO- 0 IQ • cm®Pa!<04-f>'5'grog51© (1 
0 0) #ifeSS iSfiS, HF^at+JC^t^TiiSft;* 

[0 10 3] |gg^kfil5*m3;OT®t;B!3t?J&ofe. 

[0 10 4] m.&S^: 7 (mA • cm"') 
Wimtm^ : HF : H2 O : Cj Hs 0H= 1:1: 
1 

^ra : 1 2 m 

l^?LSSifiDJS»: 10 (wm) 
P o r o s i t y : 1 5 (%) 

j:©«fiSK«#H^'f4 0orT!2P#iigifl:Ufc. 

fc. imes i±ICMBE (Mo 1 ecu I a r Be 
am Ep i taxy) ttl::J;0*i8®S ISO. 5 u 

[0 105] ias: voot: 

JEE^j: lxlO-»Tor r 
fiE^j$K:0. Inm/sec 
fiffi: 9 5 0t: 

^gjil!: 0. 3/im/ml n 
10 0 nm0S 1 OaSSJ^fSLt. 

[0 1 0 6] i 02 iSffitgijtffljftUfcSBie^j 

*«0«ffit*S*a'&t)ti:. ftttSttm 4oor- 

[0 10 7] m^t>^ft'!JT/\o)m\ziibxmmj^ 

ttt, BS»)^t>1tfc>>xA©Pffi{w7'U'-hS««»JS 

fflv^T^tu K:/i/-h&K:/i'-h*llliS«1iTiE 

[0 10 8] •€•©«, #fl,HS JlSny77-K»8 
i:3 0%®Kfc*^*t©ig^}St (1:5) TlSJ^Lft 

t\zm> *igSS i Sly?-XK5/:^©«^ftL 

[0 10 9] mms \ii^f&^o)^xyf>m\zn 
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16 

>{fmt0&m\i+o^fkPJ.±\zmu *#?LK 
[0 110] •rat)'^, jg«i53SSffi±i:o. swm© 

[0 111] S>fi«'fS«iiltC«);SerSI^©tS«. S 
[0 112] ^JfiWl tl^SfcL-T. ±SE©ISS»0 

jgf n t ic J; 0 «ss»*3i(*:@sfr5 s o 1 

[0 113] (|liS«»J3) 6 2 5 /ini©JP*.S^'3fcJt 
ffittO. 0 IQ • cm©Pi!J&2)WJN5!©6-<>^g 
©JBIO (10 0) »ISftS iSfiS. HFaSIBtiflC* 

[0 114] llffiflJ«*ftftBlT©<!:*f3t?»-3fc. 
[0 115] m.^&: 7 (mA-cm O 
a) Igffi^btK^at : HF : H2 O : C2 Hs 0H= 1:1: 
1 

ll#M : 1 2 m 

mMS 1 ©IP*. : 1 0 (wm) 

P 0 r o s 1 t y : 1 5 (Si) 

^:©StgSK^gH^+4 0 0'C^?lfi^Wl^tL'fc, 

©Sibtcio^aes i ©?L©rtstt«iKftiSTSfen 

fc. ^?IKS i±tMOCVD (Me t a lOrgan 
Ic Chemical Vapor Deposit 
1 on) ftlCj;l3*JilGaAsi&lwmXhr^'+>'ir 
30 m§L\.tc. ^g*frttttT©a?)1?*S. 

[0 116] y-X^/X: TMG/AsHs /H2 
^JXffi*: SOTorr 

ias : 7 0 ox: 

%GaAsl$ffi^8iJIC^jgL/;/^^2©S lX«(©^ffi 

tsmia^tott. a«43«m 9oo*c-i^PBi©Si 
[0 117] m^t>^it^:x^>\\z'mm2tmmzh 

[0 118] -t-w^, ^is ilsi^S©iifl:)fiSr* 

sim*um *?iss 1 £x^w>i^75>+trD 

*t3-;V+* (17ml : 3 g : 8ml ©Jt*) 1 1 
OtTXy^^i^Lfc. ^lK®GaAsBXy?>i^$ 
ntlcSO, #iKaGaAsSXy9^-Xh>y:/©tJJ^ 
tbT. ^?LSS UiSKXyf^^i^sn. ^^IcBi* 

[0 119] s^mB^G&Ksoi^X'-j^yffmzm^ 
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(10) 

J7 

[0120) t^t>t>. s 1 m±.\z 1 iimm^m 
oitm&G a A 8 mmi:tit. *?ihs i <t)S« 
ly^^yici-pTfeiiiisaG a A s jiictt<5r6SEfl:tt 

[0 12 1] mmn=?mm\zk^mmo)iB!ii. g 

[0 12 2] SgJS««l2 tHSJCL'T, ±l©Ig&IID 

[0 12 3] $^S«i:l.TK^fcB#t©S 1 
I'^SCltlCfcrj. *a&l8±®GaAst)l^«lcf^fi-CS 
&. 

[0 12 4] mtl&M^) 6 2 5 nmm^it^oTcit 
jgfiiO. 0 IQ • cm©PSJ&5WJNS©5^">'?'g 
©JglO (1 0 0) miSSS 1S«&. HFjgffi»flC45 

[012 5] ISffift:{i6*#ltKT®t*t3T?*-pfc. 

[0 12 6] %mS.: 10 (mA-cm-») 
SBfllftflc^iHF : H2 0 : C2 Hs 0H=1 : 1 : 20 
1 

BSffi: 24 (ih) 
*?LIIS1©;?*: 2 0 (urn) 
Poroslty:17 

Jl ®S«SKIIf?H^«f 4 0 0*01? 2 ^MteftUfc. r 

fc. ^3LSS 1±ICMBE (Mo 1 ecu 1 a r Be 
am Ep 1 taxy) SICj;0¥iKaAIGaAs& 
0. 

[0 1 2 7] e(AlGaAsl«ffii:B<JlCfflSttfiBt 5? 

[0 12 8] m'^t>^k^3i/\mm2tmmzvx 

[0 12 9] »KmS 1 S^KSJKTXy^'^ 

m&A 1 G a A s ttXy? ^i'Sn-f ICS 
0, *iKSAlGaAsSly9^-;^Sy:r©«»tt 

&. 

[0 13 0] m^§,MGaAs0mXyf>m\zn 
[0 13 1] tfit)^, i}y7.&'&±\ZQ. Siimm 

*£^ofc*teftA 1 GsiAsmm^rtit, 

S I <DmiRXyf>ifiZi:r3r'bm^A. 1 GaAs^ 
\zmim\tf3iPr>Tz. 

[0 13 2] Si§Q7@»%IC.):^l9rlfil^®!l££, A 

1 G a A s M\z\t.mcfs.mmmx'inxiii^t. so 



#ra¥7-30 28 89 

18 

[01331 (^18«f!l5) 6 2 5AimfflS*SJ9ofclt 
fii^O. 0 IQ • cm©Pig%&V)tiNSI©M99fll© 
6-f ^g'ftCi;!© (10 0) *»6S iSfiS. HF 

[0 13 4] wimttmmm7(Db^r)riboit. 

[0 13 5] 5 (mA-cin-') 

Btilb^Sfffll : HF : Hi O : C2 Hs 0H= 1:1: 
1 

RfW: 12X2 m 
^SSl©)|i*.:&10 (um) 
Poros i ty : 1 5 (%) 

It. ISffilCJg^tfc^aSS l±fcCVD (Chemi 
cal Vapor D e p o s 1 t i o n) ^t:,}:t) 

^fi*#imT©lf)1?fcS. 
[0 13 6] S IHa 01 j /Hj 

:yxiSfi: 0. 5/1 8 0 1/ml n 
:y7ffi*: 8 0Tor r 
iaS: 9 5 or 

iJSiiS: 0. 3tfm/inl n 

^e>\z. ;:©xif^'+>'-\';ps ilSWcl^fticit) 

100 nmOS i OjlSJgjSLfe. 
[0 1 3 7] i O2 g^BfcBiJICffliibfc5 0 On 
m©S 1 O2 )i!£J^BEbfc2t5:®S 1 W&O^mt^t 

n-enife^t)*. stts-a-m 6oo'c-2^iffl© 

[0 13 8] ||!S««ll®?i*£lWlfi»}^t)*fc9i 
AOffilZjS l/TSit*[SUr+i^)45lo 51 D SUD^fc t 

[0 13 9] ■€■©». #?Las il&4 9 5«»Rt3 0 

5Kiaeft*iR*t©ji6« (1:5) xw^huifi^m 
mxy'j'yift^o m^s i ttxry?>i^sft-rica 
13. m&siixy9-7.hy-:f<Dmtvx, 

SS 1 \mJRXy=j'y>f^ix. %±\zWi;^nit. 

[0 14 0] ##a«s 1 mskmx-j9ym\zn 
t^xy'f-yifi&mt. ««)T{s<, ^7Lai©xy? 
>i/aKt©s«jtiit©s«ei±cfciL. tt^a 

Stc^itaiy^^^i^a (ft+^t^i'xhn-AeS) 

[0141] ttiti%^ S J Kftli±l: 1 limmh-^ 
^ofc^HSSS ilAi2«Cl^«flC}g^1?tfc. #?L«S 

1 (owsixv^y^yzi.oxhW^stiS \mzmf>^ 

[0 14 2] Sigfl^««aifcJ:5»fffil^©te«. S 
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19 

[014 3] (^nm) & 2 5 ttmm^tWoltVt 
m.0. 0 1 Q • cniOPS!*«V4ttNa©5'<">?'g 
®$glC!) (1 0 0) ililgSS HF$%>t<l:« 

[0 14 4] ||ffi<blS*#llKT®t*DT*t)ft. 

[0 14 5] €iSffiffi : 7 (mA • cm ') 10 
f&mtmm : HF : 0 : Ci H« 0H= 1:1: 
1 

^asioit*: 3 (nm) 
PoroB i ty : 1 5 («) 

sec 

mmSt: 3 0 (mA - cm-') 

IBfiift:fi£SiS : HF : H, 0 : Cz Hs 0H= 1:3: 

2 

PSIffl: 3 (i» 20 
#?LjaSi0J*»: 10 («m) 
Poroslty:45 (%) 

::©*ffiSK^^H^f4 0 0tT7miweftUfc. i 

fc. MBSlJ:»CCVD^lCJ:t)*i^SSlS;0. 3 

[0 14 6] V-XifX : S 1H< 

ja«:8 5 0'C 30 
KlJ: ixlO-'Tor r 
fiE^a^: 3. 3nm/sec 

1 0 0 nmOS i OiH^Jg^US:. 
[0 1 4 7] 1 02 )SSiiitgiJ»ClSUfc5 0 0 n 
m©S iOj B^M^hltS lSfi®gEtSata-&t> 
»«S-a:m 7 0 0t:-2I^IBJOfMffl!*U l£ 

[0 14 8] ||Jg«l©Wfflt>T« teD^*3*fc'> 

xj\m\znLrmm\z+^i3.?\-:>miimpiit 40 

[0149] MBS 1 SS:HF/HNO. / 

CHj COOHS©Xs;9'>i^jSt?SJ?Xy9'>i/T 

[0 15 0] #^?LKS i*eS0KX.;;5^>i/}i)jlC)^ 

[0151] r*b^. s i ie^bis±i' 1 nmmh-^ 



1$ffl¥7-3028 89 

it. 

[0 15 2] msm-mmxzi,^wmwi^m?k. s 
[0 15 3] mmn %2^]imm^^n-:>itYt 

fij^O. 0 IQ • cm0PSftSVJttNS!©6'f'>?'g 
0^1® (1 0 0) ^<gSS HFgjSfC* 

[015 4] Mfc^^frtmTWtfefJ-CS&ofc, 
[0 15 5] tISSgft: 5 (mA« cm-') 

ISS^b^^ : HP : H2 O : C2 Hs 0H= 1:1: 

1 

NfBiJ : 1 2 (i>) 
^SS 1 ®@» : 1 0 (/im) 
P o r o s i t y :. 1 5 (SS) 
i:0S«SSSKSH§l«l'4 0 OlDTmPaKftUfc. j: 
®»{kl:iO#aHS i ®?L0rtllttl»8<tlKTSt>n 
fc. l^ilSS l±tCVD (Cheml c a 1 Vapo 
r Depos i t ion) SlC.tO*iefiSi;£ltf 
mXtf^'^r-^t^KScgUfc. «S*miBlT®10T» 
S. 

[0 15 6] V-X3(fX : S i Ha C 1 J /Hj 
^XiSM: 0. 5/18 0 1/ml n 
1i7.Bt: BOTorr 
affi:95 0'C 
^filS: 0. 3/im/ml n 

1 0 0 nm®S 1 02l&J^)*l/fc. 

[0 15 7] stsios mmtmzmLit^Q^n 
m®s i 0: i^f^Efiuits \mm^mt^i,U'^t> 

■It. SMS-ltm 9OO'C-2ra0S!J!lfflSU flS 
[0 15 8] *JS«^10*)£SfflV»T. BfiD^b^&'i' 

x/N®Slc3ttL'TSii*i^llc+i)-)&;gbS!)*&l)n;l;t 

[0159] -eog. ^aas 1 i&*<efis i s;^ h 

[0 16 0] t1tt>%. S i KftlR±K 1 u-mm^i 
Rfofc^ifeiiS 1 @*t}g^T^fc. ^JLBS 1 oS«x 

[0 16 1] T&mmmszammmoim, s 
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21 

[0 16 2] (Hifit^IS) 6 2 5/tm©^*S«fofctt 
ffijfiO. 0 ID • cm®PS**WiN5!0 6'f ^^'S 

(D%io (1 0 0) mSiSimm. nY^mmt^ 

10 16 3] (Hiftai*#ttKT®t*OT»ofc. 
[0 16 4] eSiE^ft: 5 (mA- cm"') 
BSft*K»a : HF : Ht 0 : C« He 0H= 1:1: 
1 

i^iaj : 1 2 (^^) lo 

#?Lasi®JS«ii: 10 (/im) 
Poroslty:15 {%) 

T.<Dmmmm%'¥4: o o-ct? i Nrp^isftLfc. ^ 
®Kfticj:o^?LSs 1 ®a®rtgtt5S«ftBSTaton 

&. #?LSS i±»CCVD (Cheml ca IVapo 
r Depos i t 1 on) ftCJ:0*lgfiS l£l/i 

[0 16 5] V-XJJX : S i H2 C 1 2 /Hj 
;?rxii51:0. 5/18 0 l/rain 20 
iiX&ij: SOTor r 

0. 3 am/mi n 

1 0 0 nm®S 1 Oil^JgJifiLfc, 
[0 1 6 61 feS IOj SSBt9JtCffl3gL.fc5 0 0n 
m®S ] Oi mm^VtcS iSK®SffitS:a*a&t> 
*. g5)»^?-e-m 9O0'C-2RfM®S!jffl9SU flS 

ii![«K^sEbfcs®4'itAn, nmx^jv^-m so 

[0 16 7] ^-roSi, #?LSS il%49X»»t30 

?i®sfl:***t®^g^« (1:5) •c«^i^L.;ft*^e. 

[016 8] ##31SS i*ll8a®gEX5;?>i^}SIC& 

m\zm^xy9yif^ (»+t>i^xhn-AS 
[0 16 9] rafc^. s 1 iifl:K±»' 1 iLm<nnh-^ 

[0 17 0] Sji«7H«jai'J:5l5f®«IS®iK«. s 

1 mutmiaftmmmx-^nxi&i^r. mum 

[0 17 1] ml®SlmteSStgHS®#^7LSSlS: 50 



#HS|£7-30 2 B8 9 

[0 17 2] G^Jgfi»J9) 5 2 5/tm®^*£f*-3&Jt 
fifitO. 0 10 • cmOPSft5VittNS!®4-f>'?ft 
®S1® (10 0) «(gSSiS«;&, HFSfK't'iZ^ 

[0 17 3] ISlSftJJ*fl=tt«T®t*»3r*o&. 

[0 17 4] SiSffift : 7 (mA • cm *) 
Bffiftiac»« : HP : H. O : Ci He 0H= 1:1: 
1 

i^ra : 1 2 m 

1 mh- : 1 0 (/im) 
Porosity: 15 {%) 

l^aSS l±fcMBE (Mo 1 ecu 1 ar Be 
am Ep i t axy) j£l:.t:OytSaS i £0. 5u 
mxtf^+->^;VSgU*:. *£S^mi£tT®l?)Tab 
-S. 

[0175] laS: 7 0 0*0 
EE:^: 1X10-9X0 1 r 
}S3iM&:Q. Inm/sec 
IS!: 9 5 Ot: 
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-653- 



25 

It. 

[0 2 0 3] #*?iss i im^m:Lv9>m\'it 

[0204] tfth*>. S I ttfl:IS±»C 1 m©^»S 
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